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Regarded as one solution to the problem of how to enable older people to retain their independence,
extra-care housing, where each resident has their own self-contained dwelling and access to communal
facilities and to care, has received extensive funding in recent years. Implicit in the concept of specialist
housing is the notion of ‘special’ occupants, imagined older people. Adopting a socio-technical approach,
this paper considers how ideas about ageing inform those aspects of extra-care-housing-design that
relate to thermal comfort. The paper draws on semi-structured interviews with 13 people involved in the
design, development and management of UK-based extra-care housing. Participants characterised ima-
gined occupants as vulnerable to cold, at risk from fuel poverty and liable to be burned by hot surfaces or
fall from high windows. These user representations were reportedly inscribed into the design of extra-
care housing schemes through the inclusion of building features such as communal heating, under-ﬂoor
heating, restricted window opening and heated corridors. The utilisation of stereotypical user re-
presentations of older people raises questions, given that older people's thermal comfort needs can be
highly diverse. The paper explores the implications for energy demand.
& 2015 The Author. Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).1. Introduction
1.1. The need to reduce energy consumption for domestic heating
Approximately 46% of the energy consumed in the UK is used
to provide heat. Of this energy, roughly 75% is used in domestic,
commercial and public buildings (DECC, 2012). For the UK Gov-
ernment to achieve its stated aim of virtually eliminating carbon
emissions from buildings by 2050 (DECC, 2011), it will be neces-
sary to drastically reduce the amount of energy consumed in
heating buildings, including in domestic heating.
Specialist housing, designed speciﬁcally for the typical needs of
older people, is interesting in this context as the older population
is often characterised as being particularly vulnerable to the cold.Ltd. This is an open access articleThis apparent vulnerability might be difﬁcult square with the
sustainability agenda. Adopting a socio-technical approach (Guy
and Shove, 2000), this paper explores the complex web of factors
that condition energy demand in relation to domestic heating in
older people's housing, and aims to uncover some implications of
an ageing society for current and future energy consumption. The
paper adopts an “adaptive” approach to thermal comfort, accept-
ing that comfort is a product of not just the physical environment,
but also of social and cultural factors (Nicol et al., 2012).
1.2. Older people and domestic heating
In striving to understand how energy demand is conditioned
by the perceived needs of an ageing population, it is necessary to
consider how age and ageing are constructed conceptually. Per-
haps the most simplistic understanding of age is chronological; theunder the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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“chronological age,” observing that two people of the same age
might have markedly different physical and cognitive capacities.
The term “biological age” has been used to denote a person's
physical state, resulting from the ageing process (Phillips et al.,
2010). A person's biological age can be affected by inherited (ge-
netic) and environmental (lifestyle or pollution-related) factors
(Coupland, 2009). Further distinctions can be made between
chronological age and social ageing, that is, cultural expectations
of age and ageing. To this extent, understandings of age and ageing
are constructed through social and cultural institutions and have
evolved through different historical periods (Phillipson, 2013).
In the UK, policy debates around older people's winter warmth
centre on the biological dimension of ageing, particularly the no-
tion that physiological changes and poor underlying health can
cause older people to be vulnerable to the cold; and on the in-
stitutional dimension, particularly the view that as many older
people are retired they can experience difﬁculties in paying energy
bills owing to low income (Day and Hitchings, 2011).
Physiological studies have shown that older people can ex-
perience diminished capability in maintaining stable core tem-
perature; reduced vasoconstriction response to thermal stress
means the aged body is often less effective at diverting blood away
from the skin to prevent heat loss when exposed to cold tem-
peratures. In addition, reduced skeletal muscle mass leads to a
lower metabolic rate meaning that less heat is generated within
the body and the threshold at which shivering is induced is low-
ered (Stocks et al., 2004; DeGroot and Kenney, 2007; Florez-Du-
quet and McDonald, 1998).
The adverse effects to health of living in cold environments are
believed to contribute to the approximate 27,000 excess winter
deaths that occur in the UK each year (Hills, 2011). Approximately
40% of these are attributable to cardiovascular deaths, and around
33% to respiratory problems (Public Health England, 2013a; World
Health Organisation, 2011). Older people are regarded as particu-
larly vulnerable (Hills, 2011), particularly if they suffer from un-
derlying health conditions such as heart or respiratory diseases
(Public Health England, 2013a,b; Department of Health, 2010;
Marmot Review Team, 2011).
Retirees’ relatively low income compared to the rest of the
population is seen as a factor in preventing many older people
from being able to adequately heat their homes (Day and Hitch-
ings, 2009). While the phenomenon of fuel poverty is not a pro-
blem exclusive to the older population, older people's vulnerability
to cold conditions, and the likelihood that they will spend more
time at home than working people (Adams and White, 2006), has
led to interventions targeted at retirees. These including winter
fuel payments, distributed to those receiving State Pensions
(Walker and Day, 2012).
A dwelling's energy performance is a major factor in de-
termining how much a household needs to spend in order to at-
tain an adequate standard of heat (Liddell et al., 2012). It has been
suggested that those households that are in fuel poverty are also
the most likely to live in poor quality housing, with low standards
of thermal insulation (Boardman, 2010). Policies introduced in the
UK to address this problem include Warm Front (Richardson and
Eick, 2008), where grants were made available to those on low
income for insulation and upgrades to heating systems. Also, the
Decent Homes Standard was introduced in 2000 to ensure all
social housing is insulated to speciﬁc standards (Walker and Day,
2012).
1.3. Extra-care housing
Under the UK Government's Housing Strategy, the provision of
specialist housing, designed speciﬁcally for the typical needs ofolder people, is proposed as one solution to some of the challenges
created by an ageing population. It is argued that suitably designed
housing can enable older people to retain their health and in-
dependence, reducing and even preventing the need for health
and social care. It is also suggested that enabling older people to
move into specialist housing will help to free-up much-needed
family housing (HM Government, 2011:48).
One particular housing-type that in recent years has been
popular with UK policymakers is extra-care housing, which pro-
vides occupants with self-contained dwellings, and access to
communal facilities and to care where necessary. Although the
term “extra-care housing” covers a wide range of provision,
broadly the intention is that occupants should be enabled to self-
care, with additional care and support tailored to suit individual
need. While some occupants have no care needs, some occupants
have high care needs to the extent that they might otherwise re-
quire long-term residential care, and 24-hour care support is
usually available, although this is not necessarily located on-site
(Riseborough and Fletcher, 2008). Local authorities usually fund
care, although a wide range of tenures is available from social rent
through to private leasehold (Head et al., 2013).
The previous Labour Government invested d227million
through the Department of Health's Extra-Care Housing Fund In-
itiative alone (Darton and Callaghan, 2009). Additional money was
invested via the Homes and Communities Agency (HCA), on behalf
of the Department of Communities and Local Government, and by
not-for-proﬁt housing providers and private developers. The cur-
rent Coalition Government has pledged to spend a further d300
million on specialist housing, including extra-care housing (De-
partment of Health, 2012; Homes and Communities Agency, 2012).
Housing schemes that receive capital funding from the Homes
and Communities Agency or the Department of Health are cur-
rently expected to comply with the HCA's Design and Quality
Standards. For general-needs housing to meet these standards it is
necessary for buildings to achieve a minimum predicted energy
performance rating of Code Level 3 under the Code for Sustainable
Homes (Housing Corporation, 2007; Department for Communities
and Local Government, 2010). While there is no such requirement
for older people's housing, housing schemes that obtain an en-
vironmental rating are more likely to receive public funding (Ni-
cholson et al., 2008). Where a housing scheme's communal facil-
ities take up more than 10% of the total ﬂoor area, then an alter-
native energy rating, BREEAM, is used. The UK Government plans
to scrap the Code for Sustainable Homes in 2015, with energy-
efﬁciency standards incorporated into the Building Regulations
(Department for Communities and Local Government, 2014).
Similarly, general-needs social housing schemes that receive
public funding are also expected to obtain a speciﬁed minimum
score under the Housing Quality Indicators (National Affordable
Homes Agency, 2008). While these Housing Quality Indicators are
not mandatory for older people's housing, they have a role in es-
tablishing the accepted standards for social housing. There are
several items in this evaluation tool that affect design for thermal
comfort, including the requirement for rooms to have individual
thermostats.
In 2009 a report was published, written by the Housing our
Ageing Population: Panel for Innovation (HAPPI), which has been
very inﬂuential in the UK (HAPPI, 2009). The report explored how,
in the UK, the standards of older people's housing could be im-
proved. In the foreword, the Panel's Chairman, Lord Best, sug-
gested that:
“Without a sufﬁciently attractive ‘offer’, most of us will stay put
in homes that may gradually become harder to manage,
maintain and keep warm…” (HAPPI, 2009)
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able building design, noting that older people often ﬁnd it more
difﬁcult to regulate their own body temperature, and generally
spend more time at home, thus spending more money on heating
and cooling (HAPPI, 2009). The report has become an important
instrument in evaluating bids to the HCA for capital funding.
1.4. The imagined users
Implicit in the concept of specialist housing is the notion of
‘special’ occupants, imagined older people. Akrich and Latour
(1992) have suggested that designers draw on “user representa-
tions”, that is, on implicit or explicit images of the anticipated
users of a technology or product. Akrich has suggested that
designers:
“…are from the very start constantly interested in their future
users. They construct many different representations of these
users, and objectify these representations in technical choices.”
(Akrich, 1995)
The process by which user representations are inscribed into
new products is conceptualised in the notion of the ‘script’. In this
process, designers ‘write’ into an object certain scenarios for its
use (Neven, 2011) based on assumptions about users’ tastes,
competences, motives and aspirations (Akrich, 1992). This process
of scripting enables or constrains users, making it easier to use a
technology or product in the ways envisaged by the designer.
Users are not bound by these scripts, however, and might use an
object or device in ways unanticipated by the designer.
Akrich and Latour's concept has been used in a number of
studies exploring how representations of older people are scripted
into technologies (Hyysalo, 2006; Mort et al., 2013; Neven, 2010;
Peine et al., 2014). These studies focus on healthcare technology
rather than on building design, and have mostly centred on
technologies designed by a single organisation, where the process
of inscription is linear. By contrast, building design involves the
selection of pre-existing technologies; although the building
might be intended for a speciﬁc user group (such as for older
people), the technologies selected might not have been designed
for this user group. To simplify matters, this paper focuses on how
user representations of older people inform the selection of spe-
ciﬁc technologies.2. Aims and methods
This paper considers how user representations of older people
are scripted into those aspects of extra-care housing that relate toTable 1
Interviewees.
Interviewee no. Interview no. Business/profession Ro
1 A Architect Ar
2 A Architect Pro
3 A Architect Ar
4 B Housing provider De
5 C Housing provider Fac
6 D Housing provider He
7 D Housing provider Str
8 D Housing provider He
9 E Architect Ar
10 F Project management Pro
11 G Housing provider Ho
12 G Housing provider Ho
13 H Services engineer Methermal comfort. The paper will consider how these ‘scripts’ en-
able and constrain occupants’ energy use in relation to space
heating. The possible implications for current and future energy
policy will be explored, and pathways for future research
identiﬁed.
Eight semi-structured interviews were conducted with thirteen
people involved in the design and management of energy-efﬁcient
extra-care housing schemes. Interviewees included: an architect,
an architectural assistant, an architectural technologist, a me-
chanical and electrical (MþE) engineer, two project managers, a
facilities manager, two housing scheme managers, and four de-
velopment managers working for not-for-proﬁt housing providers
(Table 1). One interviewee (no.10) was included in the sample
because he authored a guidance document on designing low-car-
bon older people's housing. All other participants were recruited
because of their involvement in the development, design or
management of speciﬁc housing schemes that were identiﬁed by
the researchers as exemplars.
In total four schemes were identiﬁed as exemplars owing to the
presence of low-carbon heating systems (Table 2). An additional
consideration in selecting these housing schemes was to ensure
there was variety in the sample in terms of heating technologies
and building types. All were social housing schemes, as no private-
sector schemes were found with low-carbon heating technologies.
Although individuals involved in the design and management of
all four housing schemes were invited to participate in the study,
those involved in scheme 4 were unwilling to participate. Inter-
views were also conducted with occupants in housing schemes 2–
4, although not in scheme 1 owing to a lack of interest from oc-
cupants; the ﬁndings of these occupant-interviews will be re-
ported elsewhere.
Questions aimed to elicit ideas about how representations of
older people are scripted into building design, with regard to
provision for thermal comfort. In particular, participants were
asked how housing designed speciﬁcally for older people differed
from general-needs housing. Interviewees were also asked about
management practises as far as they impinge on assumptions
about how buildings will be used. The interviews were conducted
between November 2011 and January 2013. Interviews lasted be-
tween 36 min and 81 min, were recorded using a digital voice
recorder and were transcribed verbatim. Transcripts were anon-
ymised to ensure conﬁdentiality and interviewees are identiﬁed
by code numbers in this paper.
During the analysis process, N-Vivo 9 software was used to
store and retrieve data. The initial analysis of data involved the
identiﬁcation of user representations and associated scripts. Dur-
ing this initial stage of analysis, a grounded theory-approach was
used (Silverman, 2011), in which attempts were made to identify
themes emerging from the interview data. In the second stage ofle Involved in which housing scheme?
chitect Scheme 1
ject manager Scheme 1
chitectural assistant Scheme 1
velopment manager Scheme 2
ilities manager Scheme 3
ad of regeneration Scheme 3
ategic asset management ofﬁcer Scheme 3
ad of home improvements Scheme 3
chitectural technologist Scheme 3
ject manager [Author of guidance document]
using scheme manager Scheme 2
using scheme manager Scheme 2
chanical and Electrical engineer Scheme 2
Table 2
Housing scheme characteristics.
Scheme no. Year built SAP rating (range)1 Type Heating system
Scheme 1 2011 Unknown Small apartment block Air-source heat pump, under-ﬂoor heating
Scheme 2 2011 83–90 Small apartment block,
bungalows
Ground-source heat pump, under-ﬂoor heating, solar hot water for
bungalows
Scheme 3 1970 (refurbished 2011) 87 Tower block Gas-ﬁred district heating system, under-ﬂoor heating, analogue heat-
ing controls
Scheme 4 2011 85–90 Small apartment block Biomass boiler, under-ﬂoor heating
1 SAP (Standard Assessment Procedure) is a measure of a dwelling's predicted energy performance, and is used in the UK Building Regulations; the higher the number,
the greater the dwelling's energy-efﬁciency, with the highest rating being 100.
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the existing literature, in order to situate the data. The themes
identiﬁed correspond with dimensions of age attributed by the
interviewees to the imagined users.3. Results
The presentation of the results is structured around the themes
identiﬁed in the analysis of data. Each theme reﬂects a dimension
of age attributed to the imagined users by the interviewees.
3.1. Financial dimension
In interviews, four housing providers suggested that one of the
main drivers in the creation of energy-efﬁcient buildings was the
desire to ensure that occupants of extra-care housing schemes
were not in fuel poverty (nos. 4, 6, 7 and 8). This was partly a
response to occupants’ anticipated needs. As a housing provided
explained:
“It's the right thing to do, because [CITY NAME] where we are is
a critically deprived area and you look at statistics for… people
who are spending more than ten percent of their income on
heating their homes and we've got a lot of people [in] fuel, fuel
poverty.” (no. 6, housing provider)
Another housing provider explained that the hope was that by
creating an energy-efﬁcient building, heating bills would be low,
such that:
“Hopefully… it's economic to run so [the occupants] can have
the heating on as much as they want, you know, whenever they
want rather than having to think, should I put the heating on,
should I not put the heating on?” (no. 4)
The same interviewee (no. 4) pointed out that the housing
provider's energy bills would also be lower because of the decision
to create in energy-efﬁcient building. However, unlike the other
housing providers, interviewee no. 4 felt that concerns around
occupants’ energy bills were secondary in the decision to create
energy-efﬁcient buildings; the primary driver was the desire to
secure public funding, to cover some of the capital costs of the
housing scheme. As described in Section 1.4.4, some UK-based
public funding bodies, such as the Homes and Communities
Agency and the Department of Health, require housing providers
to comply with the HCA's development standards, but do not
generally specify an energy performance rating to be achieved by a
new building (nos. 4 and 6). Housing provider no. 4 felt that, even
where no speciﬁc energy performance target is explicitly re-
quested, social housing schemes are more likely to attract public
funding when it can be demonstrated that they will achieve Code
Level Three or above. Similarly, local authorities can exert a strong
inﬂuence on housing providers in promoting the construction ofenergy-efﬁcient housing schemes, particularly where a housing
provider is managing housing stock on behalf of a local authority
(no. 6).
Several of the interviewees reported that they generally use
communal heating systems, as opposed to individual boilers, in
their extra-care housing schemes (nos. 1, 3, 4, 6, 7, 8, 9, 10 and 13).
This was partly due to the perceived energy-efﬁciency of com-
munal heating systems, although there were other factors (see
Sections 3.2 and 3.3). For some interviewees, the use of communal
heating also afforded the use of other low-carbon technologies
such as ground-source heat pumps (nos. 4 and 13) and combined
heat and power units (CHP) (nos. 1 and 3). One architectural as-
sistant suggested that CHP, which operates most efﬁciently when
there is a constant high demand, is particularly suitable for older
people's housing where the occupants are likely to be at home
throughout the day (no. 3).
An advantage communal heating systems is that the housing
provider can pay the energy company directly for any energy bills,
and then reclaim the money from occupants through a service
charge. Consequently, occupants will not have the heating turned
off for fear that they will not be able to pay the bill as heating is
provided as part of the rental agreement (nos. 4 and 13). One in-
terviewee suggested that this arrangement leads to energy pro-
ﬂigacy, explaining:
“…when you've got a communal heating system… people will
have their heating on full and open all the windows… they
think it's all paid for in the rent… so it's, it's like a mindset,
doesn't actually matter, “I can have it as hot as I want because
I’m not paying for it, because it's in my rent”.” (no. 12, scheme
manager)
To address this concern, some housing providers decided oc-
cupants should receive individual metered energy bills (nos. 6 and
7). It was suggested that Automatic Meter Reading (AMR) should
be used in these circumstances so that housing providers can
monitor occupants’ energy use. Describing a housing scheme
where this system was used, one housing provider said:
“It helped us to highlight where tenants might not be pur-
chasing heat… I mean one of the main reasons could be fuel
poverty, [that they] can’t afford it, so that's something we can
basically target and go and visit and give them advice.” (no. 7)
3.2. Physiological dimension
Some interviewees implied (nos. 4 and 13) or explicitly stated
(nos. 1 and 10) that physiological changes associated with ageing
cause older people to “feel the cold.” As one put it:
“Generally speaking older people do like a warmer tempera-
ture, again metabolism slows down as you, as you age, become
more sedentary, watch TV a lot maybe and, or suffer from
health complaints where you do feel the cold, lose body fat and
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draughts etcetera.” (no. 10, project manager)
It was suggested that communal heating systems offer a means
to ensure that older occupants are not exposed to cold tempera-
tures, as thermostats can be controlled centrally. With this ap-
proach, room thermostats operate within centrally controlled
parameters, such that occupants “can’t turn the heating off, they
can only turn it down to a sort of a pre-determined level” (no. 13,
MþE engineer).
The engineer's recommendation was that the default daytime
temperature for dwellings should be around 22–23 °C, and that it
should be impossible to turn the thermostat lower than 18 °C.
Similarly, the night-time “set back” temperature would normally
be no lower than 18 °C, while circulation areas would normally be
heated to around 18–20 °C. He also argued that internal tem-
peratures should be higher in older people's housing, where oc-
cupants are less active, than in general-needs housing (no. 13).
These recommendations, based on guidance issued by CIBSE
(Chartered Institution of Building Services Engineers) and which
assume these temperatures will be achievable when the outside
temperature is above 4 °C, were echoed by a project manager
(no. 10). This interviewee added that he thought it best to allow “a
margin of safety” of 2–3 °C to mitigate the effects of severe win-
ters, even though this entails additional capital cost.
From interviews with people involved in managing extra-care
housing schemes, it is unclear who, in practise, has the responsi-
bility for setting centralised thermostats. In describing the housing
scheme where he worked, one facilities manager described how
he initially found the temperature in circulation areas “a bit
warm.” Acknowledging that the occupants’ comfort needs might
differ from his own, he observed that the residents also “found it
uncomfortable” (no. 5). He obtained permission from his line
manager to turn the relevant thermostat down from 21 °C to 17 °C,
establishing what setting was comfortable through trial and error.
In describing her experiences of working in older people's
housing schemes over a twenty-year period, a scheme manager
said:
“I think there is a general expectation that older people need
heat and I’m not sure that's true, ill people need heat some-
times but not just because you’re older.” (no. 12)
She described how internal temperatures are usually very high
in older people's housing, which would often draw complaints
from occupants when they ﬁrst moved in:
“I mean the tenants would all complain, they’d move in and
say: “Oh my God it's terrible, it's terrible,” but of course once
they've acclimatised, for them then it's normal and of course
you can’t turn the heating down then because everybody, it,
they’re only comfortable if it's tropical temperatures.” (no. 12)
The scheme manager suggested that once occupants had be-
come used to the high temperatures, they would often take the
view that “if I need to cool down I’ll just open the window,” on the
grounds that the heating is “paid for in the rent” (no. 12).
An architectural assistant raised a concern that building de-
signers do not always appreciate just how high thermostats are
often set in older people's housing. In particular, she suggested
that thermal models often contain inherent assumptions about
thermostat settings that are more applicable to general-needs
housing rather than to older people's housing (no. 3).
Another way in which older people's perceived vulnerability to
the cold is scripted into the design of extra-care housing is through
the heating of corridors (nos. 1, 5 and 9). As one architect ex-
plained, “In a conventional block of ﬂats you wouldn’t bother
heating that space,” as people rarely spend much time incirculation areas and there are usually no external walls. However:
“In extra-care we tend to have a very low level heating in there
just so that the whole building is warm because obviously older
people can feel, feel the [cold] a lot more.” (no. 1)
The same architect also observed that overheating was in-
creasingly a problem in extra-care housing, which he attributed to
high levels of insulation and a lack of cross-ventilation (no. 1).
Similarly an engineer reported that overheating was an increasing
problem in extra-care housing, which he believed was caused by
“the constant tightening” of the Building Regulations leading to
highly insulated and very airtight buildings. However, this inter-
viewee believed that heated corridors also contributed to over-
heating in extra-care housing schemes, and he explained:
“What we ﬁnd now is that we’re not actually heating corridors.
The only area where we’re heating a corridor might be at the
end where there's a window or something like that.” (no. 13,
MþE engineer)
The interviewee went on to say that in more recent housing
schemes he has speciﬁed mechanical extract ventilation in corridor
spaces to draw air though from apartments in order to prevent the
build up of heat (no. 13). A project manager similarly advocated the
use of passive ventilation in corridors, saying he would not put
radiators in corridors in timber frame buildings (no. 10).
3.3. Cognitive dimension
Several interviewees raised issues around older occupants’
perceived cognitive abilities. It was recognised that some occu-
pants will have dementia, and this was reﬂected in the design of
extra-care housing schemes. For example, yet another perceived
advantage of communal heating systems is that they ensure oc-
cupants do not have access to boiler controls. As one housing
provider explained:
“You can get perfectly, you know, healthy, mentally able people
living here or you can get people with quite severe dementia.
We do have some people that will just constantly ﬁddle with
boilers and, and controls.” (no. 4, housing provider)
Allowing people with dementia access to gas-ﬁred boilers or
gas cookers was seen as a ﬁre risk. With a communal heating
system, any gas supplies can be contained within a plant room,
thereby minimising the ﬁre risk (no. 4).
Another concern regarding people with dementia is that they
might fall from high windows. Explaining this concern, an archi-
tectural technologist suggested that people who are not “compos
mentis” might “become a risk to themselves” (no. 9) There were
also the Building Regulations to consider (no. 8), which specify
that “suitable opening limiters should be ﬁtted” if “there is a
danger of the operator or other person falling through a window
above ground ﬂoor level” (HM Government, 2010:10). It was re-
ported that restricted window opening is therefore common in
extra-care housing (no. 9). Two housing providers, working for the
same organisation, reported receiving complaints from occupants
about not being to open windows fully in order to ventilate
dwellings (nos. 6 and 8). Referring to a particular tower block, one
interviewee explained that occupants have “a desire to open
windows to let some of the heat out,” (no. 8), but another inter-
viewee said, “we can’t allow that because [it is] sixteen ﬂoors up”
(no. 6). Although it is generally possible to disengage window
opening restrictors, it was felt necessary to “police” occupants’
behaviour to prevent this from happening (no. 6).
Some interviewees suggested that older occupants who do not
have dementia might experience memory problems (no. 12) or
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technologies (nos. 4, 6, 10 and 12). There was concern about
heating systems that have a slow response time, such as under-
ﬂoor heating (nos. 1, 4 and 12). As one architect put it, “Human
nature is [if you] feel a bit chilly, turn it up” (no. 1). It was therefore
suggested that some occupants might struggle to adapt to a
heating system which did not respond instantaneously, but in-
stead required the occupant to anticipate what setting they would
require in a few hours time. A scheme manager suggested that this
idea was “tough to grasp and particularly with our demographic”
(no. 12). Describing the selection of heating controls, a project
manager said:
“Analyse the elderly couple in the ﬂat, what do they want out of
a thermostat? Ease of operation, minimal interference with it,
they just want it to do its job… okay, there might be extra
gubbins the engineer can interrogate behind that [but] at the
end of the day a lot of older people… just want to turn the
heating off at night and turn it on in the morning, that’s what
they understand.” (no. 10)
A scheme manager expressed concern about a particular
heating control device, which had “four different options, which is
a bit tricky for people to get their heads round” (no. 12). A housing
provider, explaining why installed analogue timers in an extra-
care housing scheme said, “we didn’t [choose] the digital pro-
grammer because we’re aiming at people over sixty with different
care needs.” He regarded the digital programmers as complex to
use, while analogue timers were “simple” (no. 6).
Some interviewees suggested that in practise the selection of
heating controls was often left to contractors (nos. 10 and 13). One
project manager explained how many extra-care housing schemes
are built under “design and build” contracts in which the con-
tractor takes responsibility for the design of a building as well as
its construction. If a client, that is, the housing provider developing
an extra-care housing scheme, speciﬁes a particular thermostat,
then the client will be liable if the thermostat fails and needs to be
replaced soon after the building is complete. If the contractor se-
lects the heating controls, the contractor carries the risk (no. 10).
The contractor's decision can be inﬂuenced by a tightly worded
speciﬁcation (nos. 10 and 13), but fear of the costs that might be
incurred by faulty heating controls often causes conservative
choices to be made (no.10), and sometimes the issue is simply
overlooked (no. 13). A housing provider candidly described this
latter situation:
“Like with a lot of things, if you don’t pick it up before it hap-
pens, it's speciﬁed, it's gone, it's been bought and it's been in-
stalled before you think, oh, I needed to, I should have, you
know, and sometimes that, that happens, and then
with hindsight you think, oh I should have changed all those…
” (no. 4)
3.4. Physical dimension
Interviewees identiﬁed a number of physical impairments they
associated with older people and which had implications for
building design. Several interviewees suggested that sight loss
could make it difﬁcult for some occupants to use heating controls
(nos. 4, 10, 11 and 12). A project manager suggested that ideally
heating controls should have “a big digital read out” and “easily
read buttons, bright buttons” (no. 10). A scheme manager raised
concerns about the heating controls installed in a particular
housing scheme, saying:
“It's really not a user-friendly system at all and particularly not
for our age group… I mean you can’t see [the markings on thedial], you’ve virtually got to feel them with your ﬁnger, so what
a lot of our residents have done, they’ve put a splotch of, well
[OCCUPANT'S NAME] has, put a splotch of nail varnish on it so
she can see it.” (no. 12)
The scheme manager's comments reﬂect observations made by
other interviewees that when it comes to heating controls, user
representations of older people are discussed, but are not ne-
cessarily scripted into designs.
Two housing providers and an architectural technologist dis-
cussed concerns that older occupants might accidently burn
themselves on conventional radiators and they reported that, for
this reason, most extra-care housing schemes are ﬁtted with low-
surface temperature radiators or with under-ﬂoor heating (nos. 4,
6 and 9). An engineer suggested that low-surface temperature
radiators are very bulky and are “just something else for an elderly
person to bump into.” He advocated under-ﬂoor heating (no. 13).
Several interviewees suggested that incontinence is common
amongst older people and that this affected how they designed
buildings (nos. 1, 10 and 13). An architect suggested that a problem
with under-ﬂoor heating was that any urine on a heated surface
could evaporate quickly, but bacteria would remain, leading to a
smell (no. 1). A project manager and an engineer advocated ven-
tilating corridors (as discussed in Section 3.2) partly in order to
help reduce unwanted smells (nos. 10 and 13).
An architectural technologist suggested that many older people
suffer from mobility impairments and that consequently it was
important to ensure that ﬂoor layouts allowed sufﬁcient space for
wheelchairs to turn and hoists to be moved around furniture. The
interviewee noted that, if insufﬁcient depth is allowed for external
walls and calculations show that it is necessary to increase the
thickness of insulation, this could cause a room to be too small to
accommodate a wheelchair turning-circle or a hoist (no. 9).4. Discussion
4.1. User representations
Interviewees identiﬁed certain characteristics, attributed to
those who live in extra-care housing, which impacted on design
decisions. Occupants were characterised as having low incomes,
being vulnerable to cold conditions, prone to confusion, and likely
to suffer from physical or cognitive impairments. Interviewees did
not claim that all older occupants would necessarily exhibit all
these characteristics. The absence, however, of discussion of a
broader range of user representations could indicate interviewees’
tendency to homogenise the attributes of people of a similar
chronological age to each other, which could be regarded as ageist
(Bytheway, 2005).
These user representations centre on institutional and biolo-
gical notions of ageing, which Day and Hitchings (2011) suggest
are predominant in policies and policy debates around older
people's winter warmth. Institutional age concerns the way many
older people have retired from fulltime employment, and conse-
quently might not be able to afford adequate heating owing to
reduced income. The biological understanding of ageing is that the
human body's ability to maintain core temperature diminishes
with age, causing older people to be more vulnerable to the cold.
The high prevalence in the older population of health pathologies,
such as heart disease and respiratory problems, is seen as in-
creasing the risk that living in a cold environment will cause
death. Cognitive and physical impairments are judged to make it
difﬁcult for older people to operate heating systems. People with
dementia are regarded as unsafe near gas-ﬁred boilers or high
windows.
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these user representations in response to the way older people are
discussed by policymakers and public bodies. In particular, where
it is necessary to obtain public grant funding for a housing scheme
to be viable, it seems likely that housing providers will need to
present their proposals in terms that reﬂect the language used by
public funding bodies. However, this is an area that requires fur-
ther research.
It has been observed that the wider population is encouraged
to keep thermostats on a low setting in order to reduce the energy
used for heat, and hence reduce carbon emissions (Boardman,
2007). Previous studies have raised questions about how issues
around sustainable heating are balanced with discourse around
older people's winter warmth (Hitchings and Day, 2011). The re-
ports, by some interviewees in this study, of older people's hous-
ing schemes having high internal temperatures suggests that
currently concerns about older people's perceived vulnerability to
the cold are privileged over concerns to reduce carbon emissions.
Interviewees suggested that communal heating is often used in
older people's housing partly because it allows thermostats to be
controlled centrally by the building's managers. In this study, it
was not possible to ascertain precisely who controlled these cen-
tral thermostats; even the facilities manager who reported ad-
justing a thermostat for communal spaces was obliged to seek
permission from his superiors. Further research is required to as-
certain precisely who decides how a central thermostat should be
set, and whether thermostat settings reﬂect housing provider's
policies or result from ad hoc decisions.
Expounding on their observations of the concepts of ageing
that underpin policies around winter warmth, Day and Hitchings
(2011) note that chronological age is often used as an explanatory
variable. In other words, a person's date of birth is used as a proxy
for their probable physical condition or ﬁnancial situation. The
problem with this is that it leads to an over-assumption of simi-
larity between people of the same age and disregard for the di-
versity of the older population, ultimately leading to stereotyping.
The interviews conducted for this study revealed little diversity
in the user representations drawn on in the design older people's
housing. The study suggests there might be a tendency, on the part
of housing providers and building designers, to design buildings
for an imagined user who represents the ‘worst case scenario’. In
other words, to assume that the occupants will be vulnerable to
the cold, suffer from dementia, have a low income and few assets.
That building designers should take this view is understandable to
a degree, as any housing scheme designed speciﬁcally for older
people will have to meet the needs of the person in the most
challenging situation. Also given that the interviewees who par-
ticipated in this study work primarily on social housing, we should
expect the occupants to have little income and few assets.
Given that vulnerability to cold conditions depends partly on
health and physiology, a question remains as to whether older
occupants are universally vulnerable to the cold. There is certainly
a wide range of health and care needs within the population living
in extra-care housing (Darton et al., 2012). It therefore seems likely
that there will also be a wide range of needs with regard to
thermal comfort. The risk is that by designing for an imagined
older person who needs warmth, allowance is not made for the
older occupant who would prefer to have the thermostat at a
lower setting.
Reports that some occupants complain about the excessive
heat when they ﬁrst move into an older people's housing scheme,
but later adapt to the high temperatures, could be interpreted as
meaning that older occupants are internalising ideas about older
people needing (or deserving) increased warmth. Reports that
older occupants sometimes open windows during the heating
season, in order to achieve thermal comfort, suggest thatinsufﬁcient consideration is sometimes given to occupants who
prefer cooler conditions. While such practises might result from
wilful proﬂigacy, as suggested by one interviewee, it might also be
the case that the occupants are unable to achieve thermal comfort
by any other means.
4.2. Scripts
The user representations identiﬁed in the data, and described
in Section 3, were reportedly scripted into the design of extra-care
housing schemes through the inclusion of speciﬁc building fea-
tures. Communal heating was regarded as energy-efﬁcient,
therefore leading to lower energy bills and reducing costs for oc-
cupants on low incomes. Additional advantages included the
centralisation of thermostat controls, allowing scheme managers
to ensure that the correct room temperatures were maintained
throughout the building. People with dementia could also be kept
away from boiler controls, reducing ﬁre risk. Automatic meter
reading allowed scheme managers to monitor occupants’ energy
use to ensure that all were drawing heat.
Some interviewees suggested that heated corridors ensured
that occupants would not be exposed to the cold while they were
within the building, although other interviewees questioned the
need for this. Concerns that some older occupants might be acci-
dentally burned by conventional radiators led interviewees to re-
gard either low-surface-temperature radiators and under-ﬂoor
heating as necessary, although interviewees had differing views as
to which was preferable. Restricted window opening was regarded
as necessary to prevent occupants accidentally falling through
open windows. Interviewees also discussed the selection of heat-
ing controls, with one interviewee citing the selection of “simple”
analogue controls over digital controls.
In considering the potential impact of the selection of these
features, it is perhaps instructive to consider the observations from
two interviewees about overheating in extra-care housing. Both
building designers, an architect (no. 1) and an MþE engineer (no.
13), they had independently experienced problems with completed
housing schemes overheating. Both believed that high insulation
levels and inadequate ventilation were contributing factors, but one
(no. 3) believed that heated corridors exacerbated the problem.
Previous research indicates that excessive heat and poor ven-
tilation is a problem for occupants of extra-care housing (Barnes
et al., 2012). The HAPPI Report (HAPPI, 2009) and design guidance
issued by the Department of Health (Nicholson et al., 2008) also
cautions that overheating is becoming a critical issue in the design
of extra-care housing. More generally, there is a growing aware-
ness in the UK that new-build energy-efﬁcient housing schemes
are at risk from overheating (Peacock et al., 2010, Jowett, 2011).
High standards of insulation and air-tightness are believed to be
two of the key factors in this problem.
There are characteristics of extra-care housing that perhaps
make it particularly prone to overheating. Communal heating
systems have been identiﬁed as having the potential to cause
overheating in all types of housing. Communal heating systems
feature distribution pipes that run through corridors and common
spaces, and through which hot water is usually pumped
throughout the year, even if no heat is drawn off by the pipe-runs
in individual apartments. Certainly, where space heating and hot
water are provided by the communal heating system, the CIU (i.e.
heat exchanger) in each apartment will be permanently charged
with hot water throughout the year to meet hot water demand.
The heat emitted by the pipe-work and CIU can contribute to in-
ternal heat gains (NHBC Foundation, 2012). Clearly, heating in
corridors will increase these internal heat gains.
Heat can be trapped in well-insulated buildings unless there is
adequate ventilation. Restricted window opening limits
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likely to be exacerbated by the way in which many apartments in
extra-care housing schemes are single aspect, that is, all the
windows are on one side of the apartment, making it difﬁcult to
obtain cross-ventilation.
It seems that the very features speciﬁed in order to protect
older occupants from the cold can cause overheating. This is a
concern, not just because it is likely to cause the occupants dis-
comfort, but also because it might adversely affect occupants’
health (Public Health England, 2014), and is likely to lead to
wasteful practises. The occupants, mentioned by one interviewee,
who open their windows during the heating season, might be
doing so because it is the only way in which they can achieve
thermal comfort.5. Conclusion and energy implications
It must be acknowledged that this paper's ﬁndings are based on
a very small sample, but they do indicate areas where further re-
search is required. In particular, further research is required to
establish the extent to which the ﬁndings of this paper are re-
presentative of wider trends. More investigation is also required to
establish what impact Government policies on housing and older
people's winter warmth have on the design and management of
older people's housing. In particular, currently it is not clear to
what extent excessively warm dwellings result from the discourse
around older people's warmth.
The ﬁndings of this paper suggest that there is a need to pro-
mote consideration of a wider variety of user representations in
the design of older people's housing, in order to allow for those
occupants who are content to have the thermostat at a lower
setting. It is also necessary to ensure that new buildings are not
designed in ways that are liable to cause them to overheat. Fol-
lowing these recommendations will help to create buildings that
are energy-efﬁcient in practise, and not just in terms of predicted
energy performance ratings.
The paper's ﬁndings indicate that housing providers, when
trying to secure public funding for the capital costs of a housing
scheme, respond both to the formal requirements but also to the
language used by policymakers. Encouraging housing providers to
consider a wider range of occupant-needs can be realised both
formally, through building codes such as the current Design and
Quality Standards, and through changing the rhetoric around older
people's thermal comfort. Technical issues, such as overheating,
probably require a formal approach, and it should perhaps be
compulsory for building designers to undertake thermal model-
ling at the design stage to demonstrate that proposed buildings
will not overheat.Acknowledgments
This research was supported by funding from the Engineering
and Physical Sciences Research Council (EPSRC) under the People,
Energy and Buildings research programme (Grant no. EP/H051082/
1) and the energy company EDF under the ECLEER programme.References
Adams, S., White, K., 2006. Older People, Decent Homes and Fuel Poverty: An
Analysis Based on the English House Condition Survey. Help the Aged, London.
Akrich, M., 1995. User representations: practices, methods and sociology In: Rip, A.,
Misa, T., Schot, J. (Eds.), Managing Technology in Society: The Approach of
Constructive Technology Assessment. Pinter Publishers, London.
Akrich, M., 1992. The de-scription of technical objects In: Bijker, W., Law, J. (Eds.),Shaping Technology/Building Society. MIT Press, Cambridge, MA.
Akrich, M., Latour, B., 1992. A summary of convenient vocabulary for the semiotics
of human and nonhuman assemblies In: Bijker, W., Law, J. (Eds.), Shaping
Technology/Building Society. MIT Press, Cambridge, MA.
Barnes, S., Torrington, J., Darton, R., Holder, J., Lewis, A., McKee, K., Netten, A., Orrell,
A., 2012. Does the design of extra-care housing meet the needs of the re-
sidents? A qualitative study. Ageing Soc. 32, 1193–1214.
Boardman, B., 2007. Home Truths: A Low-carbon Strategy to Reduce UK Housing
Emissions by 80% by 2050. Friends of the Earth, London.
Boardman, B., 2010. Fixing Fuel Poverty. Earthscan, London.
Bytheway, B., 2005. Ageism and age categorization. J. Soc. Issues 61, 361–374.
Coupland, J., 2009. Time, the body and the reversibility of ageing: commodifying
the decade. Ageing Soc. 29, 953–976.
Darton, R., Callaghan, L., 2009. The role of extra care housing in supporting people
with dementia: early ﬁndings from the PSSRU evaluation of ECH. J. Care Serv.
Manag. 3, 284–294.
Darton, R., Baumker, T., Callaghan, L., Holder, J., Towers, A.-M., 2012. The char-
acteristics of residents in extra care housing and care homes in England. Health
Soc. Care Community 20, 87–96.
Day, R., Hitchings, R., 2011. ‘Only old ladies would do that’: age stigma and older
people's strategies for dealing with winter cold. Health Place 17, 885–894.
Day, R., Hitchings, R., 2009. Older People and their Winter Warmth Behaviours:
Understanding the Contextual Dynamics. University of Birmingham,
Birmingham.
DeGroot, D.W., Kenney, W.L., 2007. Impaired defense of core temperature in aged
humans in mild cold stress. Am. J. Physiol. – Regul. Integr. Comp. Physiol. 292,
R103–R108.
Department for Communities and Local Government, 2014. Written Ministerial
Statement - Building Regulations. Department for Communities and Local
Government, London.
Department for Communities and Local Government, 2010. Code for Sustainable
Homes: Technical Guide. Communities and Local Government Publications,
London.
Department of Energy and Climate Change, 2012. The Future of Heating: A Strategic
Framework for Low Carbon Heat in the UK. Department of Energy and Climate
Change, London.
Department of Energy and Climate Change, 2011. Carbon Plan. Department of En-
ergy and Climate Change, London.
Department of Health, 2012. Caring for our Future: Reforming Care and Support.
HM Government, London.
Department of Health, 2010. How to Reduce the Risk of Seasonal Excess Deaths
Systematically in Vulnerable Older People to Impact at Population Level. De-
partment of Health, Health Inequalities National Support Team, London.
Florez-Duquet, M., McDonald, R.B., 1998. Cold-induced thermoregulation and bio-
logical aging. Physiol. Rev. 78, 339–358.
Guy, S., Shove, E., 2000. A sociology of energy, Buildings and the Environment:
Constructing Knowledge, Designing Practice. Routledge, London.
Head, J., Garwood, S., Laight, I., 2013. Funding Extra Care Housing – Technical Brief.
Housing LIN, London.
Housing our Ageing Population: Panel for Innovation (HAPPI), 2009. Homes and
Communities Agency, London.
Hills, J., 2011. Fuel Poverty: The problem and its Measurement – Interim Report of
the Fuel Poverty Review. Department for Energy and Climate Change, London.
Hitchings, R., Day, R., 2011. How older people relate to the private winter warmth
practices of their peers and why we should be interested. Environ. Plan. A 43,
2452–2467.
HM Government, 2011. Laying the Foundations: A Housing Strategy for England.
Communities and Local Government Publications, London.
HM Government, 2010. The Building Regulations 2010: Approved Document N. NBS
(part of RIBA Enterprises Ltd.), London.
Homes and Communities Agency, 2012. Care and Support Specialised Housing Fund
– Prospectus. Homes and Communities Agency, London.
Housing Corporation, 2007. Design and Quality Standards. Housing Corporation,
London.
Hyysalo, S., 2006. Representations of use and practice-bound imaginaries in auto-
mating the safety of the elderly. Soc. Stud. Sci. 36, 599–626.
Jowett, O., 2011. The Thermal Behaviour of Cross-Laminated Timber Construction
and its Resilience to Summertime Overheating PLEA 2011–27th Conference on
Passive and Low Energy Architecture, 13th–15th July 2011, Louvain-la-Neuve,
Belgium.
Liddell, C., Morris, C., McKenzie, S.J.P., Rae, G., 2012. Measuring and monitoring fuel
poverty in the UK: National and regional perspectives. Energy Policy 49, 27–32.
Marmot Review Team, 2011. The Health Impacts of Cold Homes and Fuel Poverty.
Friends of the Earth, London.
Mort, M., Roberts, C., Callen, B., 2013. Ageing with telecare: care or coercion in
austerity? Sociol. Health Illn. 35, 799–812.
National Affordable Homes Agency, 2008. 721 Housing Quality Indicators (HQI)
Form. Housing Corporation, London.
Neven, L., 2010. ‘But obviously not for me’: robots, laboratories and the deﬁant
identity of elder test users. Sociol. Health Illn. 32, 335–347.
Neven, L., 2011. Representations of the Old and Ageing in the Design of the New
and Emerging. University of Twente, The Netherlands, Ph.D. thesis.
NHBC Foundation, 2012. Understanding Overheating – Where to Start: An In-
troduction for House Builders and Designers. NHBC Foundation, Milton Keynes.
Nicholson, A.-M., Cameron, C., Mountford, N., 2008. Design Principles for Extra
Care. Housing Learning and Improvement Network, London.
A. Lewis / Energy Policy 84 (2015) 204–212212Nicol, F., Humphreys, M., Roaf, S., 2012. Adaptive Thermal Comfort: Principles and
Practice. Routledge, London and New York.
Peacock, A.D., Jenkins, D.P., Kane, D., 2010. Investigating the potential of over-
heating in UK dwellings as a consequence of extant climate change. Energy
Policy 38, 3277–3288.
Peine, A., Rollwagen, I., Neven, L., 2014. The rise of the “innosumer” – Rethinking
older technology users. Technol. Forecast. Soc. Chang. 82, 199–214.
Phillips, J., Ajrouch, K., Hillcoat-Nallétamby, S., 2010. Key Concepts in Social Ger-
ontology. SAGE, London.
Phillipson, C., 2013. Ageing. Polity Press, Cambridge.
Public Health England, 2014. Heatwave Plan for England – Making the case: the
Impact of Heat on Health – Now and in the Future. Department of Health,
London.
Public Health England, 2013a. Cold Weather Plan for England: Protecting Health
and Reducing Harm from Cold Weather.. Department of Health, London.
Public Health England, 2013b. Strategic Planning for Cold Weather is Essential toHealth and Wellbeing.. Department of Health, London.
Richardson, G., Eick, S., 2008. Is England's warm front programme going to improve
the country's health? Indoor Built Environ. 17, 395–396.
Riseborough, M., Fletcher, P., 2008. Extra Care Housing: What is it? – Factsheet
no.1.. Housing LIN, London.
Silverman, D., 2011. Interpreting Qualitative Data, fourth ed. SAGE, London.
Stocks, J.M., Taylor, N.A.S., Tipton, M.J., Greenleaf, J.E., 2004. Human physiological
responses to cold exposure. Aviat. Sp. Environ. Med. 75, 444–457.
Walker, G., Day, R., 2012. Fuel poverty as injustice: integrating distribution, re-
cognition and procedure in the struggle for affordable warmth. Energy Policy
49, 69–75.
World Health Organisation, 2011. Environmental Burden of Disease Associated with
Inadequate Housing. World Health Organisation, Copenhagen.
